London and co-workers15 described two cases of right atrial thrombosis with subsequent haemodynamic impairment: the first in a 75-year-old man who died 48 hours after the insertion of the pacemaker, the second in a 69-year-old man who died two months after the implantation. In both cases, at necropsy, large right atrial thrombi surrounded the catheter electrode. In the first case the thrombus was approximately 80 per cent of the atrial cavity, in the second the transverse diameter of the thrombus range between 1-5 and 3 0 cm.
suMMARY Right atrial thrombosis is a rare complication of permanent endocardial pacing. We report two cases with large right atrial thrombi which occurred during permanent endocardial electrical stimulation. Both patients were women, aged 83 and 89 years, who died suddenly, respectively, one month and 24 days after pacemaker implantation. At the time of death the two patients were in severe persistent refractory congestive heart failure despite appropriate medical treatment. At necropsy large mobile right atrial thrombi were found in both cases.
Venous thrombosis and embolisation are rare complications of permanent endocardial pacing. '-14 Right atrial thrombosis has also occasionally been reported. 2 London and co-workers15 described two cases of right atrial thrombosis with subsequent haemodynamic impairment: the first in a 75-year-old man who died 48 hours after the insertion of the pacemaker, the second in a 69-year-old man who died two months after the implantation. In The patient subsequently recovered and was treated with insulin, digitalis, and diuretics. One month later she died suddenly, after mild fever during the last three days. At the time of death signs of chronic congestive heart failure were still present in spite of treatment. At necropsy a large spheroidal thrombus was found (4 cm diameter) eccentrically surrounding the catheter electrode in the right atrium. The thrombus was fastened to the atrial wall by two light strings of fibrous tissue (Fig. 1) .
CASE 2
An 89-year-old woman underwent implantation of an MIP 40 RT Vitatron pacemaker connected to an MIP 147 electrode advanced via the left cephalic vein, because of atrial fibrillation, bifascicular block, and syncopal attacks. Chronic congestive heart failure was also present. The patient was treated medically and discharged on digitalis and diuretics. She was readmitted to the hospital 20 days later because of severe heart failure. On the fourth day after admission she died suddenly. At necropsy a scar was found consistent with an old anteroseptal myocardial infarction. Septal parietal thrombosis was present. A large thrombus (transverse diameter 3 cm) surrounded the catheter electrode in the right atrium; it was attached to the atrial wall by two large fibrous strands (Fig. 2) Evidence of haemodynamic impairment, with signs of congestive heart failure, was present in both our cases at the time of implantation. Despite permanent transvenous endocardial pacing and medical treatment congestive heart failure did not improve as expected. In the first case persistence or even worsening of congestive heart failure was probably the result of mechanical obstruction in the right atrium. Sudden death might have been caused by acute obstruction of the tricuspid ring by the mobile thrombus. However, this could not be shown and major arrhythmias remain the other possibility. Thrombus formation might be related to the hypotensive episode during the implantation and possibly to dehydration caused by glycosuria.
In the second case the persistence of congestive heart failure and sudden death might also be related to the right atrial thrombus but major arrhythmias. could not be excluded.
In patients undergoing permanent endocardial pacemaker implantation the persistence of refractory congestive heart failure in spite of treatment should call attention to the possibility of right atrial throbosis. This seems more likely to occur in elderly patients or after episodes of prolonged hypotension. As a diagnostic approach echocardiography or angiocardiography should be considered if signs of severe congestive heart failure persist or become worse despite a normally functioning endocardial pacemaker and proper medical support. In such cases sudden death can be the result, possibly from complete acute obstruction of the tricuspid valve by the mobile thrombus or because of major arrhythmias. 
